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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a random 
number generating device in which the maximum cycle of 
the random number generating circuit is difficult to be 
synchronized with the reading cycle of the CPU for 
every game machine, and the periodicity is difficult be 
generated in the random number strings generated in a 
random number generating circuit used for a game 
machine. 

SOLUTION: This pseudo-random number generating 
device for game machine is composed of an uniform 
random number generating circuit 1 such as M system, 
etc., a register 2 storing a random number data 
outputted from the uniform random number generating 
circuit 1, and a means which shafts a system clock to 
the uniform random number generating circuit 1 by 
specified clocks for each bonus, and outputs random 
numbers in the register 2 to the data bus according to 
the read-out by CPU, etc. The means which shifts the 
system clock by specified clocks is composed of a 

memory 3 storing the random numbers in the resister 2, a delay setting value selection circuit 4 
which selects a delay clock value (1 to N) based on the random numbers in the memory 3, and a 
delay circuit 5 which delays a system clock 7a based on the output of the delay setting value 
selection circuit 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A pseudo-random number generator for game machines constituted so that it might 
consist of a register which stores random-digits data outputted from a uniform-random-number 
generating circuit and these random-number-generation circuits, such as an M sequence which 
generates random digits for every winning a prize, and a means which shifts a system clock to a 
uniform-random-number generating circuit by predetermined clock for every winning a prize and 
random digits in a register might be outputted to a data bus by read-out of CPU etc. 
[Claim 2] A pseudo-random number generator for game machines according to claim 1 with 
which a means which shifts said system clock by predetermined clock consists of memory which 
memorizes a random-digits value in a register, a delay setting selection circuitry which chooses 
one clock - N which are delayed based on a random-digits value memorized by this memory, and 
a delay circuit which delays a system clock based on an output of this delay setting selection 
circuitry. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In the random digits used for a game machine, this invention relates to 
the pseudo-random number generator of the game machine which has the means brought more 
close to uniformity in lottery probability while offering random digits without periodicity. 
[0002] 

[Description of the Prior Art] Although various random-number-generation circuits, such as a 
linearity congruence method and an M sequence, are used as conventional random digits for 
game machines, a reset signal is inputted at intervals of predetermined, and the thing of the 
method which uses the output value of the random-number-generation circuit concerned as 
random digits to the timing which wins a prize of subsequent start winning-a-prize opening is 
known in order to eliminate the overrun of CPU. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the above-mentioned equipment 
generally generates the random digits of an M sequence with the same single clock (the 
following, system clock) as the CC processor (henceforth CPU) which controls a game machine 
or it is controlled, the generated random digits will be in the condition that system clock ****** 
synchronized with the read-out period. Moreover, since it is incorporated as a part of control 
program of a game machine by interval reset interruption inputted from the outside and is 
processed as ejection processing of random digits shows the above-mentioned random-number- 
generation method to drawing 1 , since it is the same irrespective of the count of winning a prize 
each time, the execution time, i.e., number of system clocks, of a random-digits generation 
manipulation routine until CPU performs ejection of random digits, the periodicity of random 
number sequence will produce it. Suppose that the interval reset interruption time amount which 
is 50msec(s) and is inputted from the outside is 4msec(s) the maximum period of the random 
number sequence which is the random digits which are 0-49 and are updated once by 1msec, 
and generates the random digits generated as it is shown in drawing 2 in order to explain briefly 
the case where a period synchronizes for example, the random digits extracted this period turn 
into random digits ( drawing 2 — "0", "10", "20", "30", and "40") which have a bias extremely, 
and the trouble that the lottery probability (every random digits have desirable 1/50 in the 
example of drawing 2 ) of each random digits is not uniform produces them. So, when a prize is 
won, in order to make lottery probability of the random digits extracted uniform, the period of 
random number generation is changed for every means which is not synchronized with a system 
clock, or winning a prize, namely, means, such as shifting the system clock to a uniform-random- 
number generating circuit by the number clock for every winning a prize, are needed. This 
invention is made in view of the above-mentioned trouble, it is changing the sampling cycle of 
random digits suitably for every winning a prize, and while abolishing the periodicity of the 
random digits plotted, it aims at offering the random-number-generation equipment which can 
bring the lottery probability of random digits close uniformly. 
[0004] 

[Means for Solving the Problem] That is, this invention consists of uniform-random-number 
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generating circuits, such as an M sequence which generates random digits, a register which 
stores random-digits data outputted from this random-number-generation circuit for every 
winning a prize, and a means which shifts a system clock to a uniform-random-number 
generating circuit by predetermined clock for every winning a prize, and a pseudo-random 
number generator for game machines constituted so that random digits in a register might be 
outputted to a data bus by read-out of CPU etc. attains this object. 
[0005] 

[Function] In the pseudo-random number generator concerning this invention, random digits are 
updated by the input of a system clock in the random-number-generation circuit. And since 
there is winning a prize with a game machine, a system clock delay means operates for this 
every winning a prize while a random-digits value is outputted to CPU through a data bus, when 
reading appearance of the random digits stored in the register from CPU is carried out, and the 
input of the system clock to a random-number-generation circuit is delayed only 1 thru/or 
several N clock minutes, the period T of a random-number-generation circuit serves as T=T 0+x 
(x= 1 - N). Consequently, the random-digits value outputted from the random-number- 
generation circuit in the timing of the next winning a prize will shift by x clocks. When the close 
period of a random-number-generation circuit is not in two periods as a result of the 2nd winning 
a prize, the period T of a random-number-generation circuit is set to T0+2x, and when a round is 
already taken, it becomes T=T 0+x. although CPU will carry out reading appearance and it will 
synchronize by the least common multiple of a period t (regularity) and the period TO of a 
random-number-generation circuit when there is no winning a prize, in the case of this invention, 
it decreases remarkably that carry out reading appearance and a period t and the random-digits 
period T of a random-number-generation circuit (fluctuation) synchronize. 
[0006] 

[Example] It explains to details according to the example which had this invention illustrated 
below. Drawing 3 is the block diagram showing the concept of the first example concerning this 
invention, and the random-digits data RD which 1 is a random-number-generation circuit for 
generating uniform random numbers, such as an M sequence, and was computed in this random- 
number-generation circuit 1 is stored in the random-digits read-out register 2. 3 is memory 
which memorizes a random-digits value simultaneously, when outputted through a data bus from 
the random-digits read-out register 2, and the random-digits data memorized by this memory 3 
is outputted to the delay setting selection circuitry 4. In this delay setting selection circuitry 4, 
the time delay for setting up the number of delay cycles based on the inputted random-digits 
value is determined, and the value x of 1 thru/or N (N is an integer) is outputted to a delay 
circuit 5. A delay circuit 5 delays the input of the system clock to the random-number- 
generation circuit 1 by x clocks based on the inputted delay setting x. When the lead signal 7b 
output of is done from CPU as a result, the random-digits value stored in the register 2 is 
outputted through a data bus. In addition, 6 is the control gate. The means which shifts a system 
clock by 1 - N (N is integer) clock for every winning a prize by said register 2, memory 3, the 
delay setting selection circuitry 4, and the delay circuit 5 is formed. 

[0007] The random-number-generation circuit 1 shall be based on the 1 clock 1 random- 
number-generation method for example, by the n bit M sequence, for example, n bit counter. The 
random-digits read-out register 2 latches the random digits generated by the random-number- 
generation circuit 1 by OE which is the output signal of the control gate 6, and sends out the 
latched random digits on a data bus required in order that memory 3 and CPU which is not 
illustrated may read random digits. Memory 3 is memory eliminable electric, memorizes the 
random-digits data sent from the random-digits read-out register 2 (maintenance), and sends 
the data concerned to the delay setting selection circuitry 4 by predetermined actuation or 
actuation. 

[0008] The delay setting selection circuitry 4 determines whether you make it delayed by what 
cycle to a delay circuit 5 based on the random-digits data sent from memory 3, and sends out 
the information to a delay circuit 5. For example, when data is "1", based on the data sent from 
the delay setting selection circuitry 4, the delay circuit 5 which sends out the information of 
making it delayed by 3 cycles to a delay circuit 5 when it is a part for 1 cycle and "3" generates 
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desired time delay/cycle, and controls the random-number-generation circuit 1. The control gate 
6 is the AND gate and generates OE signal by the AND of READ signal 7b and CS signal 7c. In 
addition, as for a control signal, CLK7a shows a system clock, and it is shown that READ signal 
7b and CS signal 7c are the access signals from CPU. when [ in addition, ] READ signal 7b, CS 
signal 7c, and OE signal explain actuation for convenience — a high — it considers as an active 
signal. 

[0009] Drawin g 4 is the block diagram showing actuation of the 2nd example which starts this 
invention for delaying a system clock by 1 cycle for every (every lead signal) winning a prize to 
the random-number-generation circuit 1 with predetermined random-digits data, and serves as 
an equal circuit with a means by which 8 shifts the system clock to a uniform-random-number 
generating circuit by one clock for every winning a prize. An active signal is sent out. if there is 
winning a prize, in order that CPU which is not illustrated may read random-digits data — READ 
signal 7b and CS signal 7c — both — "H" — It is changed into active OE signal, these signals - 

- the control gate 6 — "H" — this signal — random-digits reading appearance — carrying out - 

- a register 2 — setting — as a latch signal — functioning — moreover, the random-number- 
generation generating circuit 1 — setting — a part for a predetermined clock — it functions as a 
delay signal for making "1" disabling (prohibition condition). 

[0010] It is the timing chart of drawing 5 which showed a concrete change of each signal in this 
2nd example, namely, "H" for OE signal to make the random-number-generation generating 
circuit 1 disable by 1 cycle by the equal circuit 8 — changed into an active delay signal, only this 
period holds the random digits under current generating as it is, and the random-number- 
generation circuit 1 concerned sends it out to up to a data bus. Whenever every winning a prize 
and CPU read random-digits data, the random-number-generation circuit 1 is disabled by one 
clock. For example, if there is two winning a prize within the maximum period (referred to as 
50msec(s) in this example) of the random-number-generation circuit 1, it will compare from the 
case where it is a time of there being no winning a prize, and random-digits data before shifting 
by system clock 1 clock will be extracted (the 1st time becomes the radix point of a shift). 
Moreover, if there is part five winning a prize for three clocks when there is three winning a prize 
similarly and there is part four winning a prize for two clocks, random-digits data before shifting 
by four clocks will be extracted. Drawing 6 is explanatory drawing showing the above-mentioned 
example, and it is shown that the conventional example of drawing 2 is improved according to the 
2nd example. 
[0011] 

[Effect of the Invention] With the random-number-generation equipment applied to this invention 
as stated above The result which shifts by x clocks for every winning a prize while becoming 
possible to prevent fixed period-ization of the random digits generated by synchronizing with a 
read-out period since the extract location of random-digits data changes suitably for every 
winning a prize, Since it becomes possible to extract all the random-digits values computed with 
random-number-generation equipment, it becomes possible to maintain uniformity about lottery 
probability. Moreover, the clock only for random-number-generation equipment is not needed, 
but since the same clock as the clock which controls CPU can be used, it becomes possible to 
realize in an easy circuit. 



[Translation done.] 
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